The subject of the physiology of arteries has commanded the researches of the best physiologists from the time of Harvey,to the present period. A traction, in common with other muscular fibres, no active contraction is assigned to them. The subjeet has been felt to be a difficulty, which the latter view regarding it has only increased. A long array of facts, supplied by the normal and abnormal condition of arteries, pointed out by the elder physiologists, and conclusions drawn from experiment, and which bear no other interpretation than a local action in arteries propelling the blood, bear testimony against the conclusion now commonly adopted, and call for a revision of the question. The objects of this paper are to demonstrate the operation of an active contraction in arteries, synchronising with the diastole of the heart, and to apply this, and certain other facts in physiology, in explanation of the phenomena
lar contraction, as to come under the designation of tonicity, and consequently, to render it obviously unfit for propelling onwards the blood. Such contraction being slow and continuous, and being directed upon the column of blood when the aortic valves are open as well as when they are closed, it was evident, must antagonise the contracting force of the ventricles.
Since this was pointed out by the latter author, arteries have presented an anomaly in physiology. While the other two systems of bloodvessels are acknowledged to aid the circulation, no aid is supposed to be afforded by arteries ; and the muscular fibres of these vessels have presented an exception to other muscular fibres; for while arteries possess the acknowledged mechanism for active as well as passive con- traction, in common with other muscular fibres, no active contraction is assigned to them. The subjeet has been felt to be a difficulty, which the latter view regarding it has only increased. A long array of facts, supplied by the normal and abnormal condition of arteries, pointed out by the elder physiologists, and conclusions drawn from experiment, and which bear no other interpretation than a local action in arteries propelling the blood, bear testimony against the conclusion now commonly adopted, and call for a revision of the question. The On the other hand, as often happens, the contractions may be plus, when the materials are minus ; and may continue in excess until the body is exhausted by the loss of those materials. The progress of hydrophobia furnishes an instance in Pathology of active contractions in excess when the materials in the blood are minus. The advanced stage of Tetanus, again, is an instance of the passive contractions in excess, the materials being minus. These instances relate to the muscles generally. There are instances of the same disproportion which refer especially to the muscular tissue of arteries. The jerking pulse peculiar to hectic fever, and common to inflammation, is that of active contraction plus, and the materials minus in that tissue. The small pulse in the cold stages and collapse of fevers, &c., is that of the passive contraction plus, and the materials in the blood minus. % To prove the existence of the active muscle force in arteries, it is necessary to shew, in the first place, that there is present in their structure, the regular mechanism for its development; but this has been made so obvious by anatomists, as not to require demonstration in this place. Next in importance to this is the evidence of the fact that there is presented to the muscular structure, the proper motor stimulus natural to the other hollow muscles ; and as the contraction excited by such stimulus would be unavailable for propelling the blood, unless operative exactly at the prediastolic period of the hearts action, it is necessary to shew that both these conditions are fulfilled. All that is peculiar in the contractions of the intestinal canal and oesophagus, is supposed to be conferred on the original properties of the muscular fibre of those parts, by the secondary influence of the nervous system. Such influence is termed Rhythm, and it is necessary to ascertain the point whether it is in accordance with the physiology of arteries that they should or should not be so endowed. Rhythm is supposed to be an adjunct quality imparted to muscles by the ganglionic nervous system ; and the main reason for supposing it to be an added quality is the fact that it differs in every district or group of muscles, in which it is found.
It does not determine the amount of contraction; for that exists, I have shewn, in compound ratio to the stimulus that excites, and the nutrition that generates the forces; but it modifies and fits the contraction in groups or districts of muscles to the purposes to which their action is destined. It is not a principle in physiology that Rhythm is an endowment of one or the other kind of muscular fibre ; but it is common to the muscles of organic life, irrespective of their fibre. It is not seen in the muscles that are engaged in the animal functions ; for whatever association in action belongs to the latter muscles is supposed to be effected by the cerebellum. It is worthy of remark, that as rhythm effects the bladder, the heart, and oesophagus, it appears to diminish nothing from the energy and transient character of the contraction, which I conceive to be the original characteristic of the unstriped as well as the striped muscular fibre.
In the lower portion of the oesophagus, where the fibres are wholly unstriped, the contraction is rapid, energetic, and transient. The office of rhythm in the foregoing organs is to arrange the contraction in one portion of the muscular fibres of each organ, in fixed relationship, in 79 point of time, to other portions of their fibres. In the functions of respiration and deglutition, the muscles engaged are endowed with rhythm, and they furnish instances of this quality regulating only the time and order of contraction of striated muscles without affecting their energy. The stomach and intestinal tube afford instances in which the natural energy and rapidity of the contraction of the non-striated fibre is modified by rhythm, so as to become slow, orderly, and partial. (To be continued.)
